Phosphorylation of microtubule-associated protein tau by Ca2+/calmodulin-dependent protein kinase II in its tubulin binding sites.
The paired helical filaments (PHF) found in Alzheimer's disease (AD) brain are composed mainly of the hyperphosphorylated form of microtubule-associated protein tau (PHF-tau). It is well known that tau is a good in vitro substrate for Ca(2+)/calmodulin-dependent protein kinase II (CaM kinase II). To establish the phosphorylation sites, the longest human tau (hTau40) was bacterially expressed and phosphorylated by CaM kinase II, followed by digestion with lysyl endoprotease. The digests were subjected to liquid chromatography/mass spectrometry. We found that 5 of 22 identified peptides were phosphorylated. From the tandem mass spectrometry, two phosphorylation sites (serines 262 and 356) were identified in the tubulin binding sites. When tau was phosphorylated by CaM kinase II, the binding of tau to taxol-stabilized microtubules was remarkably impaired. As both serines 262 and 356 are reportedly phosphorylated in PHF-tau, CaM kinase II may be involved in hyperphosphorylation of tau in AD brain.